, Eaton (1932) , Collins (1936) , and Hartung and others (1936) have reported left shifts in a very., high proportion of cases, approaching 100 per cent. Steinberg (1935) reported a left shift of the Schilling count in 78 per cent. of cases. Cecil (1933) , who regarded the polynuclear count (Schilling) as " perhaps the most definite of all gauges of an infectious process ", found a left shift in 52 per cent. of cases of rheumatoid arthritis. He quoted unpublished data of Rezinoff. who found a shift to the left in 68 per cent. Kahlmeter (1938) on the other hand concluded from a study of 284 cases of rheumatoid arthritis that the infective hypothesis of its origin was unproved. This he stated as follows: " The fact that there is no increase in the total number of leucocytes nor any modification of the XrnethSchilling blood picture is fairly strong evidence against such an (infective) hypothesis." Gray and others (1935) recorded a shift to the left in only 28 per cent. of early cases, 17 per cent. of established cases, and 15 per cent. of advanced cases.
One of the present authors (Gibson, 1938) reported the average weighted mean in rheumatoid arthritis to be significantly to the left of that of osteo-arthritis, ankylosing spondylitis, and normal persons, but in many severe and active cases normal Cooke-Arneth counts were found. The most striking finding was the wide " scatter " of the results. Cases which were clinically similar gave widely different counts. No significant correlation was seen between polynuclear count and erythrocyte sedimentation rate or haematocrit, but the unexpected result was obtained that the weighted mean was positively correlated with the neutrophil count. As the neutrophil count decreased, the Cooke-Arneth count showed an increasing left shift, and as the leucocyte count increased the shift was towards the normal. This is of interest in view of the fact that Collins (1937) reported the most marked shifts to the left to occur in cases of Felty's syndrome, in which neutropenia was a feature.
In a later study of the polynuclear count in all clinical types of rheumatism, Gibson and Kersley (1938) noted that the left shift in gout was more marjed, on the average, than that in rheumatoid arthritis or in any other form of chronic rheumatism and that the difference between gout and rheumateid arthritis was statistically significant. No one has proposed that gout is an infective disease, but these results suggested that a metabolic toxaemia, or tissue reaction to toxic trauma, as found in gout, can produce a left shift of the polynuclear count.
In view of these discrepancies and apparent anomalies it was thought that further information of value might be derived from series of counts made in cases of rheumatoid arthritis which were (a) clinically typical (b) of duration under five years, the series being controlled by counts made in the same town on non-rheumatic persons of the same age, sex, and social status suffering from non-infective lesions of the locomotor system. These were for the most part convalescent orthopaedic cases in a general hospital. The aim was to assess whether a left MethQds Films were made from venous blood and slides were stained by Lishman's method. All counts were made by the same person (H. J. G.) and the criteria for classification proposed by Cooke and Ponder (1927) were rigidly followed. The " weighted mean " which expresses the result of each count is the mean number of lobFs per nucleus in the neutrophil polymorphonuclear leucocytes.
The question of what constitutes a normal polynuclear count is a complex one. Evidence has been quoted previously (Gibson, 1938) which indicates that the normal varies considerably in different parts of the world, possibly as a result of climatic conditions. In Bath the average weighted mean in fifty-five healthy persons was 2-43. Subsequent experience over nine years has shown that this is a serviceable standard for routine use in general work. It must be emphasized that 4he controls in this study were not normal healthy persons at work, but that they were, as far as clinical examination showed, free from any infective disease.
The blood sedimentation rate in both series was estimated by the Westergren method, the figure quoted being the millimetres fall in one hour. Figure) .
Results

General
It may be noted that the previous series reported by Gibson (1938) Table 5 . Although females show a more marked shift on the average than males, the range in each group is very wide and chance would account for the observed differences.
Results Expressed in Terms of the Non-filament Count.-In view of the fact that the non-filamentfilament count of Farley and others (1930) By all methods the proportion of left shifts is greater in controls but the difference is not significant. The proportion of abnormal counts in rheumatoid cases is -in general agreement with that found by a number of previous workers, but its significance is completely modified by the finding of an equal number of abnormal counts in controls.
Discussion
The most striking feature of the results is the high incidence of left shift in the control series and the close agreement between the results in cases and controls. All counts were made by one of us (H. J. G.), and so no error due to change of standards is involved. Throughout the whole duration of this study polynuclear counts have been made as a routine on general and rheumatic cases and the general run of results of these counts has been the same as during the past twelve years. The seasons involved were from November, 1946 , till September, 1947 , and included the severe weather early in 1947. The only notable epidemic was that of poliomyelitis, but no cases of this were found in the rheumatic hospital nor were any encountered in the general hospital where the controls were situated. The incidence of subclinical infection is an unknown factor. It may have influenced the figures in both groups.
In comparison with previous work the incidence of left shifts in our series occupies an intermediate position. It is higher than that reported by Gray and others (1935) and Kahlmeter (1938) , and is of a similar order to the findings of Steinberg (1935) , Cecil (1933) , Rezinoff (1933) and of Short and others (1937) Our case incidence of left shifts is very much below those reported by Hill (1931) , Collins (1936) , Steinbrocker and Hartung (1933) , and Hartung and others (1936) . When these discrepancies are scrutinized it is seen that the apparently great difference may be due partly to differences in interpretation and partly to sampling errors where results show such marked variation as they do in rheumatoid arthritis. Thus Collins found the average weighted mean in 39 female patients to be 2-14 and in 10 males to be 2 1 1, or 2-13 overall. This is practically the same as our average for the case series of 2-14. He regarded a weighted mean of 195 to 2-09 as a " marked left shift " and less than 1-95 as a " severe left shift ". It may be noted that in enteric and abortus fevers, acute virus infections, and active tuberculosis, figures of the order of 1 05 to 1-4 are not uncommon. Thus our impression of a severe shift to left is a much more marked deviation than Collins describes.
Left shift of the polynuclear count is not necessarily indicative of infection. It is physiological in pregnancy and may be found following surgical operations and fractures where infection may be excluded. Tissue reaction of this kind may well account for the left shift in our control series. It is also the rule in many blood diseases and a familial form has been described by Peterson (1935 No significant difference was noted between the results in cases and controls.
In the rheumatoid arthritis group no correlation was present between the polynuclear count and age, sex, erythrocyte sedimentation rate, clinical severity, or duration of the disease.
The results afford no support to the view that rheumatoid-arthritis is the direct result of microorganismal infection.
